derived from a study of 242 volunteer children who participated
are shown by race and sex for a total community of 10-to 14-year Obesity has been associated with numerous conditions in adults such as hypertension, diabetes meltitus, and coronary artery disease (16) . The onset o f obesity frequently occurs during childhood (I I), a time when the overweight child already exhibits elevated levels of blood pressure (25), insulin (51, and serum lipids and lipoproteins ( 10).
Although obesity has been defined as an excess ratio of fat to fat-free body mass (6), in children no general agreement exists concerning either how to measure body fat or what level is excessive (16, 26) . The most common indirect method for determining whether a child is obese is visual assessment or, more quantitatively, the use of standardized height and weight tables.
ore valid methods for determining pernitage of bod) Cat such as cadaver analvsis (271, densitometw (28). or whole body count-
ing of radioisotbpic potassium 40 (7) are either not applkable or are too involved for most clinical or epidemiologic studies. WhiIe conducting a pediatric community study in Bogalusa,
-.
Louisiana, of cardiovascular disease risk factor variables t' n children (8, 9, 23, 24), it became readily apparent that indirect approaches were necessary for estimating body fat applicable to large populations. Based on densitometric and anthropometric measurements derived from a volunteer sample of children of Bogalusa ( 12,131, we developed a series of equations for predicting both density and percentage of body fat. In this paper, we present five sets of simple equations which predict percentage of body fat in children, 10-14 years old, based on measures of either height and weight, triceps skinfold thickness, or a combination of height, weighr, and triceps skinfold thickness. As a reference standard, the percentage of body fat was estimated for a total population of black and white 10-to 14-year-olds. (8, 9, 23, 24) . Of these, 1939 were 10-14 years old (63% whites, 37% blacks, and 53% males) and are included in this presentation. Appropriate written permission was obtained from parent or guardian before the examinations.
MATERIALS AND METHODS

SAMPLE POPULATION
ANTHROPOMETRIC MEASUREMENTS
Height, weight, and the right triceps skinfoId thickness were measured on each child as previously described (8). All children were dressed in either hospital gowns or bathing suits depending on the study. Height was measured to the nearest 0.1 cm and weight to the nearest 0.1 kg. Using the Lange caliper (Cambridge Scientific Industries, Cambridge, MA), the triceps skinfold thickness was measured three separate times, each to the nearest I mm with the mean of the three readings included in the analysis. In addition, five skinfolds (biceps, subscapular, suprailiac, subcostal, and calf) were measured on the volunteer sample of 214 children as described ebewhere (13). One of the authors (D.W.H) tmk a11 measurements on the volunteers in the body density study. The anthropometric determinations on the sample of 1939 were made by a team of 10 trained examiners who periodically underwent retraining in anthropometric methodology during the period of the study. Three of these examiners performed 96% of the measurements taken.
In this presentation, emphasis is placed on using the triceps rather than any of the other five skinfolds for estimating percentage of b d y fat. Consequently, a detailed explanation of the measurement technique is given. The site used is the midpoint (half the distance between the acromion and the olecranon) of the right upper arm over the triceps muscle. A cross is marked with a felt tip pen at the midpoint parallel and perpendicular to the longitudinal axis of the arm. The child stands with his partly dosed right hand, palm up, placed into a loosely formed cup of his left hand. With the thumb and forefinger of the left hand, the measurement is made by first grasping the skinfold parallel to the long axis of the upper arm and 1 cm below the midpoint mark. After allowing the underlying muscle to slide free, the skinfold is gently compressed and with the caliper perpendicular to the length of the arm, the prongs are placed just above the fingers on both sides of the cross mark, making sure that the two folds of skin and underlying fat are evenly positioned between the prongs of the caliper. Once the pointer has stabilized, the measurement is recorded. In the body density study this method resulted in an intraobserver coeffcient of variation for measurement error of 4.4%. In the Iarger sample of the 3oka1usa Heart Study children, the intraobserver coeffcient of variation was 7.2% while the interobserver coefficient was 7.8%.
Several 
STATLSTICAL ANALYSIS
Both Pearson prduct-moment correlation coefficients and muItiple linear regression were used to determine the relationship among the measured and derived variables. All analyses were performed on untransformed data. Since skinfold distributions are skewed toward higher values, the analyses involving the triceps were performed twice with the measurement entered either in an untransformed or log-transformed state. The results were nearly equivalent. Consequently, for ease of subsequent usage, the triceps data remain untransformed.
RESULTS
The mean values for the volunteer sample of 214 children of height, weight, triceps skinfold thickness, and percenlage of body fat derived from underwater weighing are shown by age and sex in Table 1 . In general, the girls in this selected sample tended to both weigh more and have a thicker triceps skifold than the boys. There were no consistent differences observed in height between the sexes. At every age, percentage of body fat was greater in grls than in boys.
The bivariale correlation coeficients between several obesity indices and percentage of body fat are shown by sex in Table 2 . Within this sample of 10-to 14-year olds, the correlation of percentage of body fat was consistently greater with the triceps skinfold thickness than with any of the indices derived from measuring height and weight. Among the four weight-height Figure I shows the relationshiv in a scatter diagram between pcr&ntage of body fat derived from hydrostatic Geighing with percentage of body fat calculated for each sex using the first set of 
